Design, construction, and analysis of a novel class of self-folding RNA.
RNA can play multiple biological roles through use of its three-dimensional (3-D) structures. Recent advances in RNA structural biology have revealed that complex RNA 3D structures are assemblages of double-stranded helices with a variety of tertiary structural motifs. By employing RNA tertiary structural motifs together with the helices, we designed a novel class of self-folding RNA. In RNA composed of three helices (P1, P2, and P3), P1 interacts with P3 via a tetraloop-receptor interaction and P2 forms consecutive base-triples. Two designed RNAs of this class were prepared and their folding properties indicate that they form defined tertiary structures as designed. These RNAs may be used as modular units for constructing artificial ribozymes or nanometer-scale materials.